The vertebrate Balbiani body, germ plasm, and oocyte polarity.
The fate of future generations depends on a high-quality germ line. For a female to successfully produce offspring, her oocytes must be successfully specified and their contents meticulously organized. Germ cells are specified by two general mechanisms: inductive and inherited. In the inductive mechanism, the primordial germ cells (PGCs) are induced by signals from the surrounding cells. In the inherited mechanism, PGCs are specified by passing localized germ plasm material from the oocyte to the future germ cells. The Balbiani body, a conserved oocyte aggregate, facilitates the organization of the oocyte into a polarized cell with discrete cytoplasmic domains, including localizing the germ plasm. In the mouse, the Balbiani body is implicated in oocyte survival, while in frogs and zebrafish the Balbiani body carries specific mRNAs to the vegetal pole. These asymmetric mRNAs form the foundation of the functionally polarized oocyte and play important roles in axial patterning and germ plasm formation of the embryo.